1
Anemia is a nutritional problem and its prevalence is higher in developing countries than developed countries. 2 In developing countries most highly affected population groups are pregnant, non-pregnant women, pre-school and school age children.
On the whole about 3.8 billion (43% anemia in children) people in the world have Iron deficiency anemia.
3-5 The prevalence of anemia is an important health indicator. 6 It is estimated that 53% of school children in developing countries are suffering from iron deficiency anemia. 5 Like many parts of the world, nutritional anemia is one of the important public health problems in India and large segment of the population approximately 50% suffer from different grades of anemia. 7 Among all, children are considered to be the most valuable assets of any nation, 8 though they constitute a vulnerable group and easy susceptibility to infections and diseases.
Anemia is a condition in which the number of red blood cells (and consequently their oxygen carrying capacity) is insufficient to meet the body's physiologic needs. It is associated with impaired growth, delay in development, behavioral abnormalities and impair cognitive functions in infants and children. 9, 10 An increased likelihood of mild or moderate retardation is associated with anemia, independent of birth, weight, maternal education, gender,
Introduction
Practice Points  Anemia is a nutritional problem and its prevalence is higher in developing countries than developed countries and worst sufferers are pre-school and school age children along with pregnant and non-pregnant women.
 Hemoglobin status of tribal children in
Karnataka has not been investigated adequately and extensively.
 Anemia was determined by cyanmethaemoglobin method and children were grouped under the classification of WHO cutoff values.
 The overall prevalence of anemia among these tribal children was 91.4% and more or less evenly distributed among boys and girls. Remarkably, about 94.3% normal BMI children were anemic.
 Appropriate steps should be adopted by the respective authorities to lessen the prevalence of anemia among these tribal groups and improve the status of childhood health. privileged in India 18 and very few studies were conducted on these populations specifically on school aged children.
Tribal population is about 6.5 percent of the total population of Karnataka State, India. According to the latest census 19 report, the total population of Soliga is 33,819, which is 0.7% of the total tribal population of the state and 10.1% to total tribal population of Mysore District. Soligas are mainly distributed in the hilly parts of Mysore, Chamarajanagar, and Mandya districts in Karnataka. They are aboriginal inhabitants distributed in southern provinces of Karnataka and Tamil Nadu. They are endogamous in nature, but clan exogamy is the norm. Cross cousin marriages are preferred and adult marriage is in practice. They are non-vegetarian in eating habit and Ragi is their staple food. Physically Soligas were below medium statured with long and narrow head shape, oval face and broad nose. 20 However, there are a scarce data on prevailing occurrence of anemia in Soliga children of Mysore. A normal hemoglobin level should be defined for each particular group of the population in order to see the prevalence of anemia. In view of this, the present study was undertaken to estimate the prevalence of anemia among Soliga children aged 6-10 years from the different settlements of Mysore district, Karnataka, India. An attempt was also made to assess its association with different variables such as age, gender and Body Mass Index (BMI).
Materials and methods
The cross-sectional study was conducted to 152 Soliga tribal children aged 6+ to 10+ years through purposive sampling method. The samples were collected from different tribal settlements of Hunsur, Piriyapattana and HD Kote taluks of Mysore District, Karntaka State, India. The related tribal settlements were 12 to 55 km from the taluk headquarters. Prior to the survey, institutional ethical committee clearance was obtained. Parents' of the wards were contacted through key informants, school teacher and headman of the settlement. The purpose of the study was explained prior to obtain their consent. Upon the receipt of their informed consent, children were included in the study. Further oral consent was obtained from each of the school children. The children between the ages of 6.00-6.99 were included into 6+ age group, 7.00-7.99 into 7+ age group and so on up to 10+ age group. 15 Experimental procedure Estimation of hemoglobin (Hb) was done using cyanmethemoglobin method. 21 Blood sample was drawn by finger prick method. A fixed quantity (20 µL) of anticoagulated blood was diluted with a 5 ml of standardized Drabkin's solution. The solution in the test tube was inverted and mixed thoroughly and allowed to stand for 10 minutes. The solution was read in photoelectric calorimeter at 540 nm and values were compared with a standard table. All observations were made by a single person to prevent inter-observer bias. Different grades of anemia were diagnosed when Hb concentration was less than 11.5 g/dL for children. According to World Health Organisation (WHO) 22 standards, if the hemoglobin concentration above 10 g/ dL but below 11.5 g/dL is mild anemia, when the concentration between 7 and 10 g/dL is moderate anemia and when it below 7 g/dL is severe anemia.
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Interview schedule were used to collect the details of the health condition. Height and weight of each child was measured to compute the BMI value.
Statistical analysis
Collected data were computed for statistical analysis by SPSS software version 13.0. Results of the study are presented in mean, standard deviation and probability value. Independent t-test was used to compare the means of anemic and non-anemic children. ANOVA, Chi-square test were also applied to find the statistical significance in different groups of children. Cross tabs were used to present the comparison between BMI and Hb values. The level of significance was set at p<0.05.
Results
Of the 152 children, 91.4% were found to be anemic and affected with various grades of anemia between 6 to 10 years age group. Table 1 shows, the prevalence of anemia was more among girls (92%) compared to the boys (90.9%). Although a higher number of boys were anemic at the age group of 7+ to 9+ years. The gap of hemoglobin values between the genders at the age of 7 and 10+ years has widened (Figure 1 ). age 6+, 8+, 9+ and 10+ were not statistically significant. The mean hemoglobin values of girls between the age 6 -7 and boys of 9-10 years were linearly increasing; however it was not sequential in other age groups among both the sexes.
It is apparent from the
If the age and sex were combined, the different grades of anemia among the sampled children (Table 3) describe that 7.2% were mildly anemic, 74.3% were moderately and 9.9% were severely anemic. There were no non-anemic children reported among 9+ year aged children. Out of total anemic children, a higher proportion of girls were severely anemic in the age group of 9+ (13.3%) and 10+ years (15.4%) than boys of 6+ and 7+ years but only none of the severely anemic children diagnosed at 8 years age group. The highest moderately graded anemia was 86.7% among girls in the age group of 8+ and 83.3% among 9+ year aged boys. Mildly anemic boys (23.3%) were more in their percentage than girls. However, the mild, moderate and severe grades of anemia between boys and girls were not statistically significant in all the age groups.
As seen from the Table 4 , the result of BMI values compared with National Centre for Health Statistics reference standards (NCHS) 23 showed 48.7% children were low in their weight and 5.3% children were very low weight but found no over weighed children. The relationship between hemoglobin level and BMI of 39 children showed that 87.8% low weight children and cent per cent very low weight children were anemic. The mean values of anemia and BMI compared between boys and girls revealed statistical significance (p<0.05).
Discussion
An estimated global prevalence of anemia among school-age children is 37%.
3 However, the prevalence of anemia (91.4%) indicated in the present study was higher than the national prevalence. 24 The results of the present study corroborated the study among tribal school children of Rajastan (93.7%) 16 and 93% anemia in Varanasi school children. 25 But it was higher in the preset study than in Oraon, Santhal and Munda tribal children of Bihar (78.1%), 26 Kattankulathur school children in Tamil Nadu (52.8%) 27 and urban school children of Punjab (51.5%). 28 In contrast, the prevalence of anemia was lower in the present study than hill Korava tribal children of Madhya Pradesh (98.9%). 13 The present study results on prevalence of different grades of anemia with differential in age and gender revealed that majority of children were moderately anemic (74.3%) than mild and severe grade. Similar findings of earlier study confirmed that 60.2% of Rajastan tribal children were moderately anemic, 32.9% severe and 0.06% mildly anemic. 16 However, a *Statistically significant (p≤0.05) 29 concluded that most of the Gaddi girls of Chamba and Kangra district of Himachal Pradesh were suffering from serious cases of anemia and no single female children had normal hemoglobin level. Study on school going girls of Karnataka reported that 31.1% were moderately anemic, 23% were mildly anemic and 6.6% were severely anemic. 30 Basu et al. 31 studied the school going adolescents of Chandigarh and reported that, the prevalence of anemia was 23.9% and 7% of teenage girls and boys respectively.
The present study shows the boys and girls of Soliga tribe can equally grouped into the same state of hemoglobin concentration, but no single boy found to be a nonanemic in the age group of 7+, 8+ and 9+ years. Prevalence of anemia in our study was higher in low weight children when compared to normal BMI children. The striking finding was that 94.3% of children of normal BMI had anemia. It is evident from the results that a significant proportion of apparently healthy children were also anemic. However the present study was not specifically designed to study all risk factors for anemia, we stipulate that Soliga children were consuming mainly cereal-based diet and had less awareness of nutritional diet which lead to anaemia.
Conclusion
Majority of the children under the study were anemic and low in their BMI values because of many factors like less availability of iron rich food and nutritional diet. However, there are certain limitations in the present study, including the size of the sample, socioeconomic status in detail, lack of data on dietary intake etc. It can be concluded that the prevalence rate of anemia is high in the sample population and require to improve the nutritional status of the children. The study recommended that the marginalized scheduled tribe community should be made to consume a rich source of Vitamin A, C and folic acid like green leafy vegetables, fruits, tubers, jaggery and so forth along with food of animal origin. Tribal children should be screened periodically and a daily dosage of 30-60 mg/day of elemental iron, depending on the child's age and weight should be provided. 22 Appropritate child welfare schemes need to be launched and medical infrastructure should be strengthened in the tribal habitats. From the point of national public health view, it is necessary to improve the nutritional status of the tribal population specifically children at large.
